It has been suggested that the observed value of the cosmological constant is related to the supersymmetry breaking scale M susy through the formula Λ ∼ M
The general framework of our analysis is as in Refs. [3, 4, 5, 2] , to which we refer the reader for a more detailed analysis. We consider Type IIB string theory (compactified on a fixed supersymmetry preserving space) in which the axion-dilaton system, (α, φ), described by the complex modulus field τ = α + i exp(−φ), varies over the x D−2,D−1 directions of the uncompactified spacetime. Thus, the relevant part of the low-energy effective D-dimensional action of the modulus, τ , coupled to gravity reads
Here µ, ν = 0, · · ·, D −1, 2κ 2 = 16πG N is the D-dimensional Newton constant, and G ττ = −(τ −τ )
−2 is the metric on the complex structure moduli space of a torus 8 .
Let us now briefly review the codimension two solution with positive cosmological constant, Λ b , along the longitudinal direction of the cosmic brane [2] . The metric Ansatz is:
where z = log(r/ℓ). As in the case when Λ b = 0, we find that the explicit solutions for τ are aperiodic, such as τ = α 0 + ig
s exp(ωθ), but do exhibit a non-trivial SL(2, Z Z) monodromy [3] 9 . This ensures our solution to be stringy (although classical and nonsupersymmetric) rather than merely a supergravity vacuum. Note in particular that the dilaton of the Type IIB superstring theory varies with the polar angle, not the radial distance. Recall that with τ = α 0 + ig α ′ /V ⊥ , and since V ⊥ , the volume of the transversal space, is large [3] , g D−2 s ≪ 1. Below, we will return to discussing the corrections to our classical solution.
Following [2] , the Einstein equation can be simplified
Since the metric (3) is axially symmetric, while τ is independent of the radial distance from the cosmic brane,
. Eq. (5) then defines the general class of our spacetimes as almost Ricci-flat:
, where ω 2 >0 is indeed related to supersymmetry breaking [3] and ℓ is the (transversal) length scale of the global cosmic brane. 8 Recall that because of its SL(2, Z Z) properties, the axion-dilaton, τ , can be thought of as the complex structure of a T 2 , in analogy with F-theory [16] . 9 Although ∂τ does not transform correctly under SL(2, Z Z) transformations, it is straightforward to show that G −1 ττ |∂τ | 2 , which appears in the action (2), is invariant.
The R ab = 0 part of Eq. (5) reduces to a single equation, giving:
With this substitution, the remaining components of Eq. (5) reduce to the following equation:
For ω = 0 (τ = const.), Eq. (7) has a perturbative, analytic solution 10 :
where Z(z) = 1 − z/ρ 0 and ρ 0 > 0. As was shown in Refs. [2] , close to the horizon spacetime is asymptotically flat in agreement with the behavior of Rindler space [18] .
In contrast, when Λ b = 0 the solution is very different [3] ,
where nowZ = (1 − a 0 z), and we restrict to a 0 > 0. This solution exhibits a naked singularity, at z = a −1 0 (Z = 0), for the global cosmic brane. While the naked singularity has been removed by Λ b > 0, it was shown [2] that the global cosmic brane solution (9) is still a good approximation to Eq. (8) away from the horizon. In particular, by comparing Eq. (8) with Eq. (9) close to the core it was shown that
Thus, the cosmological constant is directly related to the non-trivial variation of the matter as a function of θ! This gives a very non-trivial relation between the stringy moduli, and hence string theory itself, and a positive Λ b .
Finally, the Newton constant,
, in D−2 dimensions and the zero-mode wave function normalization, ψ 0 |ψ 0 , are [2] :
The volume of the transversal space, V ⊥ = ψ 0 |ψ 0 , is large [2] and drives the large M D−2 /M D hierarchy. This then implies the following relation,
where
Recall that ℓ is the characteristic (transverse) size of the cosmic brane, for the formation of which no concrete physical mechanism is known. However, should ℓ be stabilized by a longitudinal D−2-dimensional physics mechanism, then ℓ ∼ M 
The original scenario of Ref. [2] then applies, where the 10-dimensional spacetime of the Type IIB string theory is compactified on a 4-dimensional supersymmetry preserving space 
In this case, the original scenario of Ref.
[2] needs a minor modification: the 10-dimensional spacetime of the Type IIB string theory is first compactified on a 3-dimensional supersymmetry preserving space of characteristic size M Note that Eqs. (14) with D=6, and (15) with D=7 respectively immediately imply the desired relationship (1):
upon identifying M 10 = M D with the scale of supersymmetry breaking, and M D−2 = M 4 with the four dimensional Planck scale, M p . As far as we know, this is the first time 11 All remaining supersymmetry will be broken by the cosmic brane solution [3] .
such a relation between the observed value of the cosmological constant and the scale of supersymmetry breaking has been obtained in a specific dynamical situation. Note that this relation crucially depends on the fact that the zero mode normalization scales as
, which is a specific feature of the scenario presented in [2] .
In fact, there exists a whole spectrum of scenarios, albeit with powers of the mass scale ratio in Eqs. (14)- (15) other than 8 in Eq. (1). These scenarios differ in the compactification/cosmic brane Ansatz sequencing. For example, for a codimension two cosmic brane in 10 dimensions with ℓ stabilized by the longitudinal 8-dimensional physics, Eq. (14) 6 GeV is the fundamental scale. At the opposite end, by compactifying the 10-dimensional spacetime on a suitable 4-dimensional space and then constructing a codimension two cosmic brane in 6 dimensions with ℓ stabilized by the "bulk" 6-dimensional physics, Eq. (15) 19 GeV, the fundamental scale becomes M 6 = M 10 ∼ 100 MeV.
Finally, let us conclude by discussing the stringy and quantum corrections to our solution. We will assume that the D-dimensional theory has the equivalent of N = 4 supersymmetry in 4-dimensions, or equivalently 16 supercharges. This will always be the case as long as we are considering type II theories with at most a K3-compactification from ten to six dimensions. First, note that Λ b ∼ ω 2 /ℓ 2 is consistent with the notion that supersymmetry breaking and a non-zero cosmological constant are related. In particular, from Ref. [4] , the supersymmetry breaking is indicated by the non-vanishing of dA dr . Owing to Eqs. (10) and (11) , this is well estimated by A ′ ∼ ωℓ −1 ∼ √ Λ b , which is a very small parameter. This, we argue, justifies neglecting the corrections due to supersymmetry breaking 12 . The α ′ corrections due to the global cosmic string would have to take the form α ′ /V ⊥ where α
D is the string scale. From Eq. (12) it then follows that the string corrections are very small. Now, although our solution is not BPS, supersymmetry is broken very weakly. Therefore, the corrections should be proportional both to the coupling and the supersymmetry breaking parameter. Since g 
